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REMARKS /ARGUMENTS 



This application has been amended in a manner that is 
believed to place it in condition for allowance at the time of 
the next Official Action. 

Claims 19-36 have been canceled and new claims 37-48 
have been added. New claims 37-48 recite a viable bacterium of 
the species Neisseria meningitidis . The bacterium comprises a 
mutation in a gene selected from a group consisting of IpxA, IpxB 
and IpxD genes, wherein the mutation causes the bacterium to lack 
endotoxic lipopolysaccharide (LPS) . Support for claims 37-48 may 
be found in original claims 19-36 and generally throughout the 
'specification . 

In the outstanding Official Action, the specification 
was objected to for not utilizing the proper abbreviation for a 
sequence identification number. Accordingly, the specification 
has been amended at pg . 10 to incorporate the preferred 
abbreviations for a sequence identification number. 

The Official Action rejected claims 19-23 under 35 USC 
§112, first paragraph, as allegedly being based on a non-enabling 
disclosure. It is believed that the present amendment obviates 
this rejection. 

In imposing the rejection, the Official Action states 
that the disclosure is enabling for a bacterium which incorporates 
the construction of an inactive IpxA gene in N, meningitides 
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wherein a hybrid gene incorporating the Eprl/Epr2 and Nprl/Npr2, 
results in a hybrid IpxA, or the construction of an IpxA knockout 
mutant using a IpxD-fabZ-lpxA insert. The Official Action alleges 
that the present disclosure does not enable a viable-gram-negative 
mucosal bacterium comprising a mutation that causes the bacterium 
to lack endotoxic LPS. 

However, as noted above, new claims 37-48 recite a 
viable bacterium of the species Neisseria meningitidis , The 
bacterium comprises a mutation in a gene selected from a group 
consisting of IpxA, IpxB and IpxD genes, wherein the mutation 
causes the bacterium to lack endotoxic lipopolysaccharide (LPS) . 

Applicants believe that the present disclosure clearly 
enables the claimed invention. Applicants agree that the examples 
set forth in the present specification demonstrate how to 
inactivate IpxA in N. meningitides by: (1) making a dysfunctional 
hybrid gene (example 1, page 6); and (2) making IpxA knockout 
(example 2, page 8) . 

However, while the Official Action contends that the 
specification is enabling only for those examples, the Examiner 
is respectfully reminded there is no magical relationship between 
the number of representative examples and the breadth of the 
claims . In f act , the number of and variety of examples are 
irrelevant if the disclosure is "enabling" and sets forth the 
"best mode contemplated". In re Borkowski, 422 F. 2d 904, 164 
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USPQ 642 (CCPA 1964). Indeed, the examples are provided only as 
representative examples. Upon reviewing the present disclosure, 
it is believed to be apparent that the present disclosure clearly 
enables one of ordinary skill in the art as to how to make and 
use the claimed bacterium. 

With respect to the enablement of the claimed 
invention, applicants believe that there are two issues. 
Applicants believe that the first issue concerns the technical 
feasibility of constructing N .menigitidis mutants in one or more 
of the IpxA, IpxB and IpxD genes. The second issue is whether the 
mutants produce the claimed result, i.e. the N . menigitidis 
mutants being viable and lacking lipid A. 

As to the first issue, applicants believe there can be 
no doubt that the specification discloses inactivating one of the 
claimed genes. Two different modes of inactivating the IpxA gene 
of N. menigitidis are provided in detail. 

Moreover, applicants note that that IpxA, IpxB and IpxD 
genes are found clustered in one operon in N . menigitidis . This is 
similar in fashion to other gram-negative bacterium. Given the 
structural conservation of the IpxB and IpxD genes among gram- 
negative bacteria and the in-depth teaching of N .menigitidis IpxA 
and IpxD fragments (see e.g. Figure 2), applicants believe that 
one skilled in the art could also clone the IpxB and IpxD genes 
from N , menigitidis and use the isolated sequences for 
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inactivation of the IpxB and/or IpxD genes using the procedures 
set forth in the present disclosure. Indeed, the Official Action 
fails to provide any evidence to the contrary. 

As to the second issue, it is clear from Raetz 
(1990), Servos et al, (1996) and others, that the genes involved 
in the early steps of lipid A biosynthesis, i.e. IpxA, IpxB and 
IpxD, are both structurally and functionally strongly conserved 
among gram-negative bacteria. The functional conservation is 
reflected in the fact that, until the present invention, it was 
clear that disruption of these genes in gram-negative bacteria 
was impossible and only conditionally lethal mutants had been 
described (Steeghs et al. 2001, paragraph bridging pages 6937-8). 
Applicants believe that this is because the lipid A part of LPS 
may be required for growth of gram-negative bacteria. Moreover, 
as noted by the Official Action, RAETZ (1990) reported that all 
viable mutants retained some portion of lipid A. 

However, applicants show that the latter does not apply 
to N.inenigitidls . Disruption of the IpxA gene in N,menigitldis 
does block lipid A synthesis but surprisingly this bacterium can 
grow without lipid A. Thus, there is no reason to assume that 
disruption of the structurally and functionally similar 
N.menigitidis IpxB or IpxD genes would not also block synthesis 
of lipid A. Moreover, since the specification demonstrates that 
N.menigitidis does not require lipid A for growth there is no 
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reason to assume that the N . menigitidis IpxB or IpxD disruption 
mutants would not be viable. 

Thus, in view of the above, applicants respectfully 
submits that the claimed invention is enabled by the present 
disclosure . 

Claims 19-29 and 32-36 were rejected under 35 USC §112, 
first paragraph, for allegedly being based on an insufficient 
written description. It is believed that the present amendment 
obviates this rejection. 

As noted above, the claims are not drawn to any and all 
mucosal gram-negative bacterium comprising any and all mutations 
that cause a bacterium to lack LPS. In contrast, the claims 
recite bacteria of the species N. menigitidis with a mutation in a 
gene IpxA, IpxB, or IpxD. Given the conservation of these genes, 
the fact that these genes are clustered in the genome of 
N. menigitidis, and the exemplification and teachings of the 
present disclosure, applicants believe that one of ordinary skill 
in the art would clearly envision the detailed structure of the 
mutant bacteria as claimed. 

Claims 24-29 and 32-36 were rejected under 35 USC §112, 
first paragraph, for allegedly being based on an insufficient 
written description for the component parts of the claimed 
bacterium. The Official Action contends that neither the 
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description nor the claims teach how to define or obtain such 
component parts of the bacterium. 

However, the Examiner's attention is respectfully 
directed to the present specification at page 5, lines 29-33 and 
page 6, lines 21-27, wherein outer membrane proteins and outer 
membrane vesicles are cited as component parts of the bacterium. 
It is disclosed that these components can be incorporated into 
vaccines and be used as references for identification of outer 
membrane vesicles stabilizing OMP conformation (Verheul et al., 
1993, Nakano and Matsuura, 1995 and Poolman, 1995) . 

The Examiner's attention is also respectfully directed 
to the examples beginning on page 10, wherein the isolation of 
outer membrane complexes is described in detail. Moreover, the 
purification of outer membrane proteins is demonstrated in 
Figures 3 and 4. Applicants therefore submit that the component 
parts of the mutated bacteria meet the written description 
provision of 35 USC §112, first paragraph. 

Claims 24-30 and 32-36 are rejected under 35 USC §112, 
for allegedly being based on an insufficient description. The 
rejection is believed to be rendered moot by the present 
amendment . 

The Examiner's attention is directed to claim 45 which 
recites that the claimed immunogenic composition is a vaccine. 
Applicants note that the Official Action contends that the art of 
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vaccination is ''highly predictable" and that the "'specification 
fails to provide immunological evidence that the claimed vaccines 
are capable of mounting an effective immune response". However, 
applicants previously enclosed a paper published by the inventors 
subsequent to the filing of the subject application (Steeghs et 
al., 1999, Infect. Immun. 61_: 4988-4993). 

Applicants believe that the the Steeghs et al 
publipation demonstrates that vaccines comprising the claimed^ 
bacteria (whole cells), or components parts thereof (outer \ 

V 

membrane complexes) are capable of mounting effective immune 
responses. At this time applicants would like to reiterate that 
that this paper not only demonstrates that the claimed vaccines 
/'generate immune responses in mice but that these immune responses 
also have a bactericidal effect. 

The Examiner's attention is respectfully directed to 
Table 1. Table 1 shows that even without adjuvants, the claimed 
vaccine is capable of mounting an effective immune response that 
has a bactericidal effect. More importantly. Tables 3 and 4 of 
this paper demonstrate that the claimed vaccines, when 
supplemented with a variety of different adjuvants, are capable 
of mounting an immune response having a bactericidal effect that 
is indistinguishable from the bactericidal effects produced by 
corresponding vaccines derived from wild type bacteria. 
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Thus, given the strong bactericidal titers produced by 
the claimed vaccines there is absolutely nothing on the record to 
indicate that these 'vaccines would not be capable of mounting a 
protective immune response against N.menigitldis . 

In this context, applicants believe that the 
publications cited by the Official Action merely provide a 
general overview of vaccines. Applicants believe that they fail 
to provide any evidence or suggestion that the claimed invention 
is not supported by the present disclosure. For example, Ellis 
and Boslego et al are both related to vaccines incorporating a 
single -isolated bacterial protein used to generate protective 
immunity against that bacterium. In contrast, the present 
invention uses whole cells or at least the exposed parts of the 
cells, wherein a single component, i.e. the endotoxic LPS, has 
been removed from the bacterial immunogen. 

Moreover, applicants note that in the Boslego example, 
the gonococcal pillin protein generated serum antibody responses. 
Boslego does not report_J:hat these antibodies were neutralizing 
antibodies. The -Steeghs et al . paper stands in contrast in that 



the paper demonstrates the strong bactericidal effect of the 
antisera generated with the claimed vaccines. 

With respect to the Official Action's contention that 
the application lacks a teaching of non-reverting mutations for 
use as live vaccines, applicants direct the Examiner's attention 
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to Figure 2. Applicants believe that Fig. 2 shows that the gene- 
replacement construct that has been used in the construction of 
the IpxA chromosomal knock-out mutant has been replaced with a 
kanamycin resistance gene. As a result, the knock-out mutants 
described in the specification lack 99 bp from the genome. 
Applicants respectfully submit that one of ordinary skill the art 
of bacterial genetics would appreciate that the reversion 
frequency of such replacement mutations, as opposed to e.g. 
insertional inactivation mutants, is so low that reversion is at 
best, a remote possibility. 

Claims 24-30 were rejected for not reciting the step of 
adding an adjuvant to the claimed vaccines. In response the 
Applicant directs the Examiner's attention to Tables 1, 3 and 4 
of the Steeghs et al . (1999) paper. These Tables demonstrate 
that the claimed vaccines without adjuvant already produce 
antibodies with bactericidal effect. The addition of various 
adjuvants restores the titers obtained with the claimed vaccines 
to those obtained with the wild type bacteria. 

In the outstanding Official Action, claim 27 was 
rejected under 35 USC 112, first paragraph, as allegedly 
containing subject matter which was not described in the 
specification in such a way as to enable one skilled in the art. 
It is believed that the present amendment obviates this 
rejection . 
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As noted above, claims 27 has been canceled. New claims 
37-24 have been drafted in a manner so that an ''OMP vaccine 
comprising a gram-negative bacterium as the active component" is 
no longer recited. As a result, it is believed that the rejection 
has been rendered moot. 

In view of the present amendment and the foregoing 
remarks, therefore, it is believed that this application is now 
in condition for allowance, with claims 37-48, as presented. 
Allowance and passage to issue on that basis are accordingly 
respectfully requested. 

Should there be any matters that need to be resolved in 
the present application; the Examiner is respectfully requested 
to contact the undersigned at the telephone number listed below. 

The Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 25-0120 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17. 

Respectfully submitted, 
YOUNG & THOMPSON 



lilip ^DuBois , Reg . No . 



Philip 'DuBois, Reg. No. 50, 696 
Agent for Applicants 
745 South 23^"^ Street 
Arlington, VA 22202 
Telephone (703) 521-2297 

PD/bsg 
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